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and used without further purification unless otherwise stated. All separatory cartridges were purchased from Waters. All reactions were performed under inert atmosphere of dry nitrogen and monitored by thin layer chromatography (TLC) on precoated (250 µm) silica gel 60 F254 aluminum sheets and visualized under a UV-254 lamp followed by staining with cerium ammonium molybdate or potassium permanganate. Flash chromatography was performed on silica gel (60Å pore size). 1 H and 13 C NMR spectra were obtained on a Bruker Avance III HD 400 mHz instrument at the UCSF Nuclear Magnetic Resonance Laboratory and data were processed using the accompanying Topspin software package. 
A.2. Synthesis of previously reported molecules:
O-allyl-N-(9-anthracenylmethyl)cinchoninium bromide (1) was synthesized according to published procedure.
Identification and purity were assessed by NMR and matched the reported literature 1 .
N-(diphenyl)glycine tert-butyl ester (2) was synthesized according to published procedure. Identification and purity were assessed by NMR and matched the reported literature 1 .
Scheme S1. a) Benzophenone imine, DCM, rt, o/n; b) KOH, THF, MeOH, 0 o C, 10 min; c) benzophenone, NaH3CN, MeOH, water, 90 o C, 18hr; d) EDCI, HOAT, NMP, rt, o/n; e) Boc2O, DMAP, THF, t-BuOH, rt, o/n. 
N-(diphenylmethylene)glycinate potassium (S2).
Glycine methyl ester (S1) (300 mg, 2.07 mmol) was suspended in dichloromethane (4 mL) and treated with benzophenone imine (381 mL, 1.82 mmol). The reaction was stirred at room temperature overnight. The precipitate was filtered and the filtrate evaporated to dryness to yield N-(diphenyl)glycine methyl ester as a white solid (Yield: 472 mg, 77%). To a solution of N-(diphenyl)glycine methyl ester (200 mg, 0.748 mmol, 1 eq.) in THF (6 mL) and methanol (1.5 mL) at 0°C, was added potassium hydroxide (41.9 mg, 0.748 mmol, 1 eq.) and water (150 µL). The reaction medium was stirred at 0°C for 10 minutes. The solvents were evaporated, and the sample resuspended in water (15 mL). 
(R)-2-(N-(Diphenylmethyl)amino)propanoic Acid (S4).
A solution of D-alanine (S3) (4.45 g, 50 mmol) in water (10 mL) was added to a solution of benzophenone (9.1 g, 50 mmol) in MeOH (100 mL). NaBH3CN (4.7 g, 75 mmol) was added slowly to this mixture which was heated to 90 °C. After being refluxed for 18 h, the mixture was concentrated, and water (100 mL) and 10% NaOH (20 mL) were added. 
A.3. Synthesis of novel compounds

D-Ala-D-Ala Precursor (3).
To a solution of (S2) (146 mg, 0.524 mmol, 1 eq.) and HOAT (428 mg, 3.14 mmol, 6 eq.) in NMP (3 mL) was added EDCI (111 mg, 0.576 mmol, 1.1 eq.). The reaction was stirred for 90 mins at room temperature. This solution was added in one portion to a solution of (S4) (134 mg, 0.524 mmol, 1 eq.) in NMP (2 mL). The reaction was stirred overnight and then quenched with saturated bicarbonate solution. The mixture was extracted with EtOAc and the organic portions were washed with saturated ammonium chloride solution followed by brine. The organic portion was dried over sodium sulfate, filtered and concentrated. To the residue in 1:1 THF/t-BuOH (10 mL) was added Boc2O (685 mg, 3.14 mmol, 6 eq.) followed by DMAP (19 mg, 0.157 mmol, .3 eq). The reaction was stirred overnight and concentrated. using the gas-phase method on a GE FX/C Pro automated synthesis module. 
Radiosynthesis of L-[ 11 C]alanine
In a reaction vessel, catalyst ent-1 (1.5 mg, 2.4 µmol) and CsOHxH2O (90 mg, 600 µmol) were suspended in a mixture of toluene/dichloromethane (400 µL, 9:1, v/v). The reaction vessel was cooled in an ice bath while stirring rapidly, and [ 11 C]CH3I and precursor 2 (5.67 mg, 21 µmol) in 500 µL of toluene was added dropwise.
Following the addition, the mixture was stirred for 15 min. The reaction mixture was passed through a silica light sep pak and collected as Fraction 1. MeCN (1 mL) was used to rinse the reaction vessel and passed through the silica light sep pak and collected as Fraction 2. TFA (1 mL) was added to Fraction 2 and the mixture was 
Radiosynthesis of D-[ 11 C]alanyl-D-alanine
In a reaction vessel, catalyst 1 (1.5 mg, 2.4 µmol) and CsOHxH2O (90 mg, 600 µmol) were suspended in a mixture of toluene/dichloromethane (400 µL, 9:1, v/v). The reaction vessel was cooled in an ice bath while stirring rapidly, and [ 11 C]CH3I and precursor 3 (5.67 mg, 21 µmol) in 500 µL of toluene were added dropwise.
Following the addition, the mixture was stirred for 15 min. The reaction mixture was passed through a silica light sep pak and collected as Fraction 1. MeCN (1 mL) was used to rinse the reaction vessel and passed through the silica light sep pak and collected as Fraction 2. TFA (1 mL) was added to Fraction 2 and the mixture was Gallium (III) Chloride and NaOH. After one minute, the solution was transferred over an Accel Plus CM cation exchange cartridge, trapping the Gallium (III) cation with residuals sent to waste. The cartridge was then rinsed with 0.5 mL of 0.9% NaCl. The Accel Plus CM cartridge was subsequently removed from the module to be eluted in 0.5 mL incremental fractions with 1 mL of sodium citrate followed by 3 mL of 0.9% NaCl. 
HPLC Analysis of D-[11C]alanyl-D-alanine
Radiosynthesis of [
